The original problem of Collatz concerns the existence of cycles in Collatz sequences. It is conjectured that every Collatz sequence ends in the cycle 4, 2, 1, 4, .... So many people have worked on this problem in the nearly fifty years of its existence that it is almost part of mathematical folklore. Martin Gardner reports [2] that the conjecture has been verified for all n < 60,000,000; Riho Terras says that the conjecture has been verified for all n < 2,000,000,000.
The only published results to date [1] , [3] are probabilistic in nature, and tend to strengthen belief in the conjecture. This paper proves that there are no other "short" cycles: if a cycle exists which does not contain 1, then it has many thousands of terms.
2. Stopping time. Collatz's conjecture is equivalent to the conjecture that for each n G N, n > 1, there exists k & N such that sk(n) < n. The least k e N such that sk(n) < n is called the stopping time of n, which we will denote by a(/i).
It is not hard to verify that o(n) = 1 if « is even, a(n) = 3 if n = 1 (mod 4), a(n) = 6 if n = 3 (mod 16), o(n) = 8 if n = 11 or 23 (mod 32), a(n) = 11 if n = 7, 15, or 59 (mod 128), o{n) = 13 if n = 39, 79, 95, 123, 175, 199, or 219 (mod 256), and so forth. Everett [1] proves that almost all n e N have finite stopping time, and Terras [3] gives a probability distribution function for stopping times. that the coefficient of sk(n) is less than 1, and is denoted by k(/i). Thus k(/j) is the least k such that 3m <2k~m. It is clear that if sk(n) < n, then the coefficient of sk(n) is less than 1; thus k(/i) < o(n) for all n £ N, n > 1. We conjecture that k(/i) = a(n), and have verified it for all n < 1,150,000. We are able to prove that k(/i) = o(n) under certain bound conditions which arise from a study of the powers of 2 and the powers of 3.
5. Powers of 2 and 3. The behavior of a Collatz sequence is clearly related to the way in which the powers of 2 are distributed among the powers of 3. We were surprised to find that the powers of 2 appear to be bounded away from the powers of 3 by an amount which grows almost as rapidly as the power of 3.
To be specific, we choose M e N, and let b{M)= max{-log3(l -2P<J)3-J)) j KM and B{M) = max{-log3(2l+i'(')3-> -1)). 
